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Abstract: It is known that equivalent linear block codes may have 
different minimal trellis structures. The minimum complexity among 
all minimal trellis structures of equivalent codes is defined as the trel- 
lis complexity of the class of equivalent codes. Sharper lower bounds 
for trellis complexity are derived when more information about the 
infrastructure of codes is supplied. These bounds serve as a starting 
specification for a search algorithm to find optimal permutations un- 
der which the permuted codes achieve the trellis complexity. A simple 
application to the class of equivalent binary [17,9] quadratic residue 
codes finds the trellis complexity is five. 
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Let C be an [n, k, d] linear block code over GF(q).  Let D be 
its dual code with minimum distance dL. Let S, be the set of 
all permutations on the n coordinates of codewords. Let u(C) be 
the equivalent code of C under a permutation a in S,. Let O(C)~,, 
( F ( C ) ~ , ~ )  be the past (future) subcode of a(C) which consists of 
codewords whose future (past) coordinates to position z are all 
zero. Let ICp,*( . )  (kj ,%(cr)) be the dimension of the past (future) 
subcode a(C),,% (O(C)~,~).  The dimension ks,$(cr) of the state space 
at position i in a minimal trellis of o(C) is [I] 
k s , s ( a )  = k - k p , z ( a )  - kr,z(a). 
Let s(cr(C)) be the maximum value of k,,$ over 0 5 i 5 n. The 
trellis complexity s of the class of equivalent codes of C is defined 
as 
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s = min s (a(C)) .  
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Note that 
we have 
= Iff,,-$. Since kg,%(cr) 5 Ii'p,z and k f , % ( a )  5 I{,+, 
k s , * ( a )  2 I{%*. 
In general, and K j , ,  are intrinsic attributes of the class of 
equivalent codes of code C. ICf,% may be estimated by N(cy,P) 
[2] which is the minimum possible block length for a linear block 
code to  have minimum distance cy and dimension /3 as follows: 
1. I f i < N ( d L , j ) - 1 , t h e n I < f , , 5 k - i + j - 1 .  
2. If z 2 n - N ( d , j )  + 1, then I<f,l 5 j - 1. 
More precisely, for binary codes and early and late positions i, 
IC,,$ can be evaluated as follows: 
k - i ,  
k - i + 1 ,  i f d ' < i < d l + [ $ l - l ,  
:I i f n - d + l < i < n .  
if 0 5 i 5 d l -  1, 
i f n - ( d + [ $ l  -1) s z l n - d ,  Kf,, = 
Two monotone sequences 0 = &p,o 5 5 . , . < iP,, = k 
2 if,, = 0 together are called a and k = I,, 2 i f , 1  2 
specification of past and future dimensions if they satisfy 
1. 0 5 k p , ,  - kp,t-l(kf,,-l - kf,*) 5 1 , V l  5 i 5 n; 
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